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B. Calculation of additive effects in Eq. (13)
Similar to Eq. (9), the calculation of the effects in Eq. (13) also requires techniques in index number theory. When using the additive LMDI-I, the nine additive effects in Eq. (13) can be calculated as follows:
According to Ang (2004) , there exists a simple relationship between additive effects and corresponding multiplicative effects when using LMDI-I to conduct decomposition. For example,
. It can be found that this relationship holds for all other effects.
C. Data processing details
As stated in Section 3.1, our dataset covers five economic sectors. To be consistent with China's statistical data, the transport sector in our study covers the transport, storage and post sectors, while the service sector includes the wholesale, retail trade, hotels and catering services.
CO2 emissions is calculated following the IPCC guidelines, and the conversion factor data is collected from the China Statistics Yearbook. The labor data for the agriculture sector is directly available in the yearbooks. For the other four sectors, however, this is not the case. We use the average employees in the above-designated-size industrial enterprises as a proxy for the industry sector's labor, use the number of staff and workers in construction enterprises as a proxy for the construction sector's labor, use the number of employed persons in transport, postal and telecommunication services as a proxy for the transport sector's labor, and use the number of employees in above-designated-size service enterprises as a proxy for the service sector's labor.
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D. Brief description of IDA and SDA
In the literature, IDA and SDA have widely been applied to study changes in energy and emissions (Wang et al., 2017a) . Taking aggregate CO2 emissions in a country as an example, the conventional four-factor IDA model is defined as follows:
where I denotes carbon intensity. All other notations are similarly defined as those in Section 2. A change in aggregate emissions can then be explained by the four factors, i.e. activity intensity, economy structure within region j, the economy's spatial structure, and the overall activity level.
Following Eq. (D.1), the change in the aggregate emissions during time period 0 and T can be decomposed as
where the subscript int denotes the intensity effect.
SDA is formulated on the basis of the I-O model. The conventional Leontief I-O model is
given as:
where x is the total output vector, q is the final demand vector and Ad is the domestic intermediate coefficients. 
where the subscript lstr denotes the Leonteif structure effect, dstr the final demand structure effect and tfd the total final demand effect. The Leontief structure effect captures the impact of an economy's production technology on energy use, which depicts the detailed relationship between the supply and demand of an economy. The final demand structure effect quantifies the impact of demand composition variation, and the total final demand effect reflects the impact of final demand volume change. ,, ,,
With the data in year 0 and T, the ratio change in entity j's emission is modelled as follows: 
